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istics but only the genes that may produce those characteristics.
However, the genes produce normal characteristics only if food, oxy-
gen, water, and temperature are normal. The inherited genes 01 a
child may be normal but if any one of these four necessities for life is
abnormal, the child mil be abnormal. Genes that would produce
blue eyes may produce some other color, or no eyes at all, if the food,
oxygen, water, or temperature of prebirth life is not normal.
Interesting experiments have been performed with some of the
lower organisms such as flies, frogs, fish, and salamanders} which do not
develop inside the body of the mother. The food, oxygen, water,
and temperature have been varied from the normal, with the result
that abnormal development has taken place. For example, when the
temperature of the room in which fruit-fly eggs are being hatched is
lowered, a queer abnormality develops. The flies have extra legs.
When the humidity or moisture of the room is increased above normal,
the shape of both the stomach and the eyes is abnormal.
A Mexican salamander or lizard lives normally in water. It has
gill slits, paddlelike feet, and a flat tail suited for swimming. If a
proper amount of iodine is placed in the water where this lizard lives,
it undergoes great bodily changes, similar to those which a tadpole
undergoes when it becomes a frog. The lizard loses its gills and devel-
ops lungs. Its paddlelike feet become adapted for crawling on land.
Its flat swimming tail becomes round, and the animal ceases to live in
the water and lives on land.
The number of eyes in both fish and frogs can be changed by
bringing about certain changes in the environment. When the eggs
of sea minnows are hatched in water containing magnesium chloride,
the fish have only one instead of two eyes. When frog eggs are turned
over at a certain stage of their development the tadpoles develop with
two heads instead of one. Such partial twin formations may also be
brought about in young fish by reducing the normal supply of oxygen.
All these experiments show that normal heredity will produce
normal organisms only under normal prebirth environment. The
inherited genes may be normal, but the new orgamsm will be abnormal
if tbe water, oxygen, food, and temperature are not supplied in a nor-
mal manner.
This means, then, that as far as the organism is concerned heredity
and environment are so interconnected and interrelated that they
are both necessary and equally important in producing physical
characteristics.   Heredity cannot function without environment andi
environment cannot function without heredity.   Both are essential I
in producing the organism (see Fig. 8).